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Talin £ AT 30 FHTHNMTRIN, | 24200 T
WTErR, 0N LA N AR R B AT
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TIRELN 270 ku, N 3 Sk 5 45 R 38 (1~ 400
aa., 7R 47 k)il i — B2t X IR C g
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iR, % BERHEET Talin EABREM BRI TRIEREWTAR *575e

M C %It — o 8 JiE (dimerization domain, DD),
Ja & R A1 5 — Talin 43§11 DD JE X coiled-coil
M Talin —ZEAK0NE 1a). BEAMETER 4~ 5
A o BRBEAL R, WRBE N B B S8 1 B K A%
A». Talin ROD &5 MR 4T —A> 5- 18JE R (R1),
HREA 3 A 4- IRIEAR(R2-4); R2 38 F & 1
KA EAEHS R 45 & T Wl — A R 451 8
(double-domain)"®. JL4 R2. R3. R4 Z [A] %A
HAEH, W 4- eI Ny C g (7 T 45 #1811
)M, R1-4 €750 L T B % MHS]. R4 2
JRiERAE 8 A 5- BEiE R (R5-7, R9-R13), 1T 5- 12
BEARI N C 3ty 73 BT E ks i, PRk eA
AL R AR . 2R RS KR, T —
(1) 4- IZJE R RS JFBAT T X R EHES, oA
FHARLE T R7 MR 2 Ja], T2 AN T R7 WETE R (1)
— Bt loop U7 # A HAT, BT JLBCRMEX L,
Talin F 747 45 F4 35 1 45 440 #0038 ik NMR 54 ¢
OPEAF BRI, SR, BR T R1-2. R7-8 LK
RI1-12 1) &5 kg /& LA X 45 44 358 1) T oK 13 21 i A
ROD 2 # 1) HAth 45 #2442 DL B AN 5 4 53 0 s
(. DRI, HLAth 5B R 1] PRI 6 1 1) 5 7 G
AT, BAMR I FESHES K ROD E 1
RS FUSE RATAE TR F A A2 AR A,

TSI A B G P A5 Bh A R IR R 4
Talin A7 /£ 5 A B AR AS [/ PR A, A Al 2
BECHEBELZNT 0T B B0, HUBE U 5245 S0 50
F-BOHAT TWISL, 45 R Talin 763K T AFAE
PIFGORES: BT 2B SRR B 1)
FIRAS, 02 Bk B0 Talin 22 3 00 L 2 B 2
RIGORAEDD. RIRGE AR, kRl sz A n]
BEAEAEFIAH ELAE X T Talin JE IR TG S A 45
TAER. JE R KT REWF SR K L Talin BB RO
BN 15 3 & R A S A F3 M ELAE ™, B K
T RAHE N HAENRAS, MBS F3 535545
A, WS R, BRATERE T Talin 19 F3 5
RO JE B A0S A 10 S R 5 442, RO 5 F3 45
B IGAAEZS ] 130G T H A RIS A0, R RE
Wk RO T B 4 1 97 BT BHLiL- FERM 45 #4855 41
MR Ss . 2013 4F, Kb ZEh S Talin 1 4
KR e (25 A) e BT 45 M A3 BB bT, 1B
gh -y X W26 /N ff HU (small angle X-ray scattering,
SAXS) Fl #% #i 4t ¥% (nuclear magnetic resonance,
NMR) 45 A5 3 T I & g /A7, R W] Talin —
PRAEAIIRAS T RfsE 20 BT 2B, PiA

Talin 4 ¥ [¥) ROD Z5i i 2l “ Z 9018 ” &
(donut-shape) (4514, P> Sk F8 454G S8 00 541k 4
TREDER LR SR R TR HeE, EE
LM S B FAR R 25 K6 40715 DL R 45 45 sl 2 7] 1) AH
HAEH AP Bk, £E Talin XA —ANEK
MR AR, BT HEESSBEIR F3 5 R 45
Fssah, AR 7 B / WS AR R R T R
FEEH AFERAER? 3K AT 2 — AN i T 25 1) ) L
BATLE AT 43 7 f# B T TalinR9-10. R10-11
(P XUETIE A4, 43 BT 17 AH 1008 e B 2 [1] (1) A % 1
mRIJE A, RS ET A SAXS S BSR4
JEIEAARF; H— DL A AW ESH
5%, 1337 F2F3 5 R7-12 (45 kR Ay, 450 BoR
R7-12 I AR KEIRM S, 1 R8 ™ H
FREEZ AN, BN LT T F2F3 5 R 11
ZEG A HbAh R8 EE AR IR IE AT AR vT REHE R
[R5 1E FEL I F2F3. BEIHERL Z AT SEEe g ] S
IARBIR — 8 R7-8RERS PHAG A I 52 AW I TE
B 1 R10 MIASSE W F3 5 RO &5 4. AT L
1Rk — 20 B Talin (72 A AR HLEISE AL T 4544
S

1 MR57E

1.1 =fE. Tx54k
1.1.1  Talin 540508 (1) Te

LU Talinl 4K 38 A /i 52 [ 70 A1) 5K =2 B2 24 iF
Bz EHZPE. B s, @i PCR
P 145 %] Talin 1 R9-R10(1654~ 1973 a.a.). RI10-
R11(1815~2140 a.a.) B, JfdRbx H 4 PIKR
. XUEED . 4% 8 ARG = UE 1) pET28a
B (L 5" i 6x 4L 2 AR 25 5 M T PreScission
Protease B VI 5), KR IEE WAL DHS o 152 25
Y, FEZ 0t T PCR RN JFE % 5 15 30 B 1 v
B, SRINBHME soRE R, e BL21 B2 A4 L
MT3RIL.
1.1.2 R9-10. RI10-11 FRAMERE 4L

Fik: PRHUBL21 HLBEE, R Sml R
RN LB W AR; 7236+, F37C, 200 r/min it
WHEFE G, AN 800 ml LB % 7 3 g K ks
FE, B A EF 0.8 A4, BFIELE 16T, A
0.2 mmol/L IPTG il 5 T8 1L 20 h. &5 AE
fR)5, & 1L #1AH 40 ml PBS 22 T H &

aiify: BB AR, MBI T 4T,
16 000 r/min =% 2.0 30 min, W8 B, ¥ -
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HW TS AT E R E M a4k, A 100 ml
20 mmol/L BKM: -PBS ¥ipE A, /i H 10 ml
300 mmo/L KM -PBS ¥ e i H I E H . K H I
AN UEE (B 7> 75Uy 10 ku, Millipore
P, 3500 g B, FERESLAE A 500 wl N
AT PBS % 15 ml, 4kS2KR47 2 500 wl I X
NN PBS, 5 AL T IA D B A A 5 ok e AR T
10 mmol/L. [ &% [ )5FF - I\ PreScission Protease
T 4C A, BEUILLRR & N Ui I 6x 41 % MR br 2,
ZIE R S PR A, SRR MR 20 mmol/L
KM -PBS Wi HP A 2 B LR B I . K
H B & AR 455 500 wl, w3 30 )5 7E AKTA
purifier &%i(GE Healthcare 1) FiE47 509 J2 44l
k. A3 )2 814k HiLoad 16/60 Superdex 75/200
(GE Healthcare /=), 43 FiiiZE a4 : 20 mmol/L
Tris, pH 8.0, 200 mmol/L NaCl. ##& Z Gk il (1)
UV WIS BLISCERFE . B — 2D 400 IR 21 1)
FE L3 S SDS-PAGE HEAT RGN
1.2 #E. BIRWEREHRN
1.21 R9-10. RI10-11 [ fAdmE 54k

WA A 20 I AR k4 52 10 g/L,
Fl Mosquito #1285 A FT i 4k 45 i 4k #F 5 A
(Hampton research. MCSG 7=), LA 0.2/0.2 pl siAE
TR T 45 403k R9-10. R10-11 78 1 A4
FIAT A A, T R A 5
pH. ERIRFEEEE4ME, S AE FiR 453 T A
T . R9-10: 2% Tacsimate pH 4.0,
0.1 mol/L CH,COONa pH 4.6, 16% PEG3350;
R10-11: 0.2 mol/L NH,CI, 0.1 mol/L MES pH 6.0,
18% PEG6000.
1.22  BdEUE 545 i

75 LI R RS 6 YR BL17U i 27 2k sl o 4k
BT 43S 5 R 2.2A(R9-10)H1 1.95A(R10-11))
f7 5% B ¥, LA talin-R9 (PDB code: 2KBB). RI10
(PDB code: 2KVP)#il R11(PDB code: 3DY]) % H
(1) 25 K4 R BT ASE T I 53 B e AR A i,
HF T talinR9-10. R10-11 ) fhiALh#y. A& H
Phenix IE] 525 0] o A 3 & 1IE45F LU Coot
BRAFPALE IE A3 B v T30 2 IE 454
1.3 S s RS HERR B TSRS

3 AT PR BEL 2 AT 2 56 Fe FH 110 92 i AR I
{1 %k 2 #T A 4 Superdex200 10/300 (GE
Healthcare /). AESMEGYITERE, 5 BEIK
Fb2y 10 1WA F2F3(2iAb 7 v 0L 3Ciik[21]) 5 R9-10

ol R7-9(4l A4k 75 9 [7] R9-10), FFAEUK EWEH 1 h,
B0 ERE. A 280 nm IR AR R U S
BRI AR,

2 ZR5WE

2.1 Talin R9-10 BYE{KLEH

Talin FEHB ) ROD &5t i 13 MR EACZH J,
FEANIBTER M 4~5 A o BHELLEL.  FAT L5 7
TokE, EUIHIMIEE T Talin R9-10(1654~ 1973 a.a.)
R10-11(1815~2140 a.a.) [ A KA ks, 41 H
KIGFFERIERSE, ST KERIE, Aifbngs i,
I SRR T /3 HE2 50 ik 2.2A(R9-10)F1 1.954
(R10-11) 2. Bsmlcse R di i iE IEgevt WAk 1.

Table 1 Data collection and refinement statistics

Data R9-10 R10-11
Data collection
Space group P1 P2.2.2,
Cell parameters (a, b, ¢) 27.9,50.7,49.9 27.5,94.9,114.1
Cell parameters (a, B, v) 110.0,95.9,97.1 90, 90, 90
Wavelength/A 0.97930 0.97928
Resolution range/A 50-2.20 (2.25-2.20) 50-1.95(1.98-1.95)
Data completeness/% 97.3 (98.1) 96.7 (95.8)
Number of unique reflections 12624 (776) 22089 (1076)
Redundancy 3.9 (4.0 6.3 (6.1)
Rmerge/% 7.4(27.2) 8.0 (63.4)
lo(l) 18.9(8.1) 20.6 (3.3)
Refinement Statistics
Rwork/% 20.9 19.5
Rfree/% 253 23.7
r.m.s.d. bonds/A 0.004 0.006
r.m.s.d. angels/A 0.913 0.902
Average B-factor/A? 36.9 28.1
Number of protein atoms 2401 2324
Number of Solvent atoms 94 299
Ramachandran plot statistics/%
Preferred 293 309
Allowed 8 10
Outliers 3 0

2.1.1 R9-10 frj#iALE

R9-10 FARI 2SR BE A PL, AHX A EI.  [A)
IR N AR R S — AN R AT, AFAE
HE— BT AR BRI T BE . S RO,
R10 Z5A3 35 A 5 A o BB (al-5, o' 1-5)2H 1%
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IRE SRS R 1b, ), JMHHTCA R9 FI R10 & 0
3 [F) NMR 45 #4252 (R9: 1655 ~ 1822 a.a., pdb
code: 2KBB; R10: 1815~1973 a.a., pdb code:
2KVP), LLRIRATTIRIE R RO/F2F3 [ HINHIE AW
45KJ(PDB code: 4F7G). ¥ R9-10 44 #y 5 FlZ i ok
) NMR %5 45 F 3EAT LL 8, R9-10 5 gl R9 4
P E 4 rmsd 24 1.001A, 5 R10 £5# 1) rmsd 4
0.705A, it W B AN B TE R ) o A &8 4 ooy B — 3,
RY 5 R10 Lt [F] A7 75 I A 52w & H R E R 1) 25
F. BEANETE R 5 ANPISEYEN o B &CPAT
HEHIA R, W ) SR RER B 1) — MK 22 R S K P
BRAE, TN S AR D BE T AN B E R
GERY. AEMEIERM a2~5 B E - F- E-FI
7R &K AT 4 18 JE WK (left-handed
up-down-up-down 4-helix bundles), 7% 12 Jig [i1] [

____________________________________________________

HEAD domain | ROD domain
U

X RFL(3~6aa), 1M ol WL — BRI
PEX (10~ 11 a.a.)5 o2 #HIE. AR7E R9-10 [ f A
SERIE & NMR 50, 105 8 X 3R B ORI
Zetk. XM U7 5 S ET#E AT I Talin B2 0 3
il 5- B2 HE R (R1. RS+ R6. R7. R9-R13)HAH A,
HAZIR FMEFAE H BT A Talin gl KRB, R4,
7t F2F3/R9 HA W4t rh,  F3 ik Py B e i)
loop X 55 R9 1] al/a3/as — M 454, 5 R9-10 #k
ITEZ G, RI10 L2 AN F2F3 (4546
)i RO FHEM rmsd {H 4 1.5124, RWLHF3 5
X T RO AR LG I B 7 AR R g i i
W R 5 F3AHEAER 1) 8 N EEAR AT, HA
E1770 F1 M1802 [ 5 10 /£ 4545 F3 1if 5 A7 1/
XS], 3X 45 BB RO Fa i (MR e o 45 M th 4%
AEFHRIT F3 45 AR,

Uy R10-11(1815~ 2140)

o o oo o] iz | s o

i

!

| N [ i = =
Rola;l s
5 :

R9-10(1654~ 1973)

Fig. 1 Overall structures of Talin R9-10 and R10-11
(a) Schematic diagram of Talin showing the N-terminal HEAD domain (residues 1~ 400) containing FO and a FERM domain (F1, F2, and F3) and the
C-terminal ROD domain (residues 482~ 2541) containing 62 a-helices (ovals) organized into 13 helical bundles (R0-R13). Residue numbers for R9-10
and R10-11 are indicated. (b) The overall structure of R9-10 (green). (c) The overall structure of R10-11 (cyan). (d) B-factor presentation of R9-10

shown in the same orientation as in (b). The colors from blue to yellow and to red indicate B-factors from small to large. The sickness of every ribbon

segment is proportional to the average B-factor of the segment. (¢) B-factor presentation of R10-11 shown in the same orientation as in (c).

RO-10 45 ¥ F, P A 18 g | 2 [
IAGVVGG"™ 4, REXTHTEA 3 MHRE
PR BRI, AHLE A 4l K T 8 A T G R 2
X, MRS E PSR T BAR K o 12

i€ (Hy, T1785-E1840), 2 Jig I N iy 7 2 B
(T1785-S1819)% 5 JK B RO Wi ok, C i i 2 Bt
(A1820-E1840)% 5 L Bl R10 #2 i # (14 2a),
DR S AU IO FRUE TN o R S AR, A
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BRI, Hy FERIE o K HEAE B AN I8 E N i 55 C
Uiy (1) 3 ARSI R AR I T, W) RO f& R10 BETiE A A
H R — U35k K A, B ER AV — Y R o
IKPE SRR EAR I, NS RO FI R10 A2 45417
Hy RIS (Fl 2b), P B3 E R 2 T) B 1K 2 1500 1)
Jeffi. RO FIR10 Z | F& Hy MiEEZ 4, L&
HHALEIZLAEAEH, BT —A K0 F(Watd) [
IS FTR9 o4 N 3iifK) S1754 LAz A7 T R10 o’4 C i
(1) S1940 i ¥4 1 58 Y AU B (K] 2¢). 7EFRATTZ R
HRIE ¥ F2F3/R9 HANHI R AW 4t h, &
RO H G 17 0 1654~ 1847 a.a.)[f) C i i o
T H AP H, (HAEZE5 8 RO [ C i 12 i
DL A1821 4 )2, GI1825-E1847 ¥4y I 125 Ji
KT, ULHIE R10 IS OLR, X IRTE R 5 Bk
T FEFE R TE RS RS . RO-10 (XM 5
WVF HUE Talin BRI REM S 2 —, B
R 5 AR HE 504G R T 3 32 DX % 2210 o Wi
ghby, AHE S HRARMIERE X AR FFE S T B Gt
ITCHNA S, I RO 5 R10 2 1) () # E AE
A, ERX xGxVXG HEFIE N Bl 28, 3
W DL R 2 R R ORI, $ER T AR 4ERF Talin
ARG P B, DAAEIRIE / X 2 AR
AR ()R] REAE.

2.12 RI10-11 ¥4k 45 #)

R10-11 @i AR B B P2,2.2,, BN ASKSFR
BT EA —AT. R ARER T 5 ANSPISEPER
o BRBE(a" 1~ S)RCTPATHEFN AL A2 TR e, 1
NERIE S Talin HoAh 5- BRHER S AL o 118
d—B 10 aaMFEEXS - - F- NS
TIZHER M o 2-5 AHIE. ¥ R10-11 5 R11-12 1)
p ARSI RIT AT E S )G, F4EM rmsd {54
0.569A.

76 R10-R11 &5#ar, PR E o 2 ) 3 452 X
TR%E, PN R I GNR ™ HE I K IR 1200
3 ff, 453 R10 F1RIL BL “V” FIHEA . £
R10 5 RI11 PR U TE & T 3= 5 1 S Y 245 -
X Q1969 5 Q1976 Ik iz Fk 2 1] 2 1%,
T 3124 AEE, WAL T R10 of 2 N 5 1854Q 5
BB IX M 1972N (WS BERL AR BAE T, TR T
2.73A [AEEE, [ R10 1K) 1908E M #E R IL4A 5
2041Q(F7 T R11 " 3 [ N S )i 28 - b 2 JE
BT 2.74A A (A 2d). X e SR R T
R10 I R11 2 [AER X G PE, Al 159 P9 /N I3 R
PRI AR AR . X S R e X Sk B

P AE AL TRURIIKT-(<32.578), WIUESE T iE
P A RGE LA 1e).

Fig. 2 The linker regions of R9-10 and R10-11
(a) The linker region between R9 and R10 adopts a a-helical

conformation and fuses the last helix of R9 and the first helix of R10 into
a long a-helix (residues 1785~ 1819, termed H;, colored in dark green).
The side chains in Hy are shown as sticks and colored in red for oxygen
atoms, blue for nitrogen atoms. (b) Electrostatic surface representation of
H, shows its unique amphipathicity distribution. The blue area represents
positive charge enriched region and red area indicates negative charge
enriched region. (¢) The hydrogen bonds formed between S1754 in R9
and S1940 in R10 wia water molecule Wat4 are presented as black
dashed lines. (d) The hydrogen bond network around the linker region
(yellow) stabilizes the relative orientations of R10 and RI11. The
hydrogen bonds are shown as black dash lines, and the involved residues

are shown as sticks.

22 EIREMS SAXS. BIRLERALLE

H KA SAXS A NMR J79%, X} Talin ROD
S8 KA 1 T 7 A 20 1 R SRR AT A A 2 AR A Al
s M T RS RUR B SRAE L I TEAR BA S &AH
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iR, % BERHEET Talin EABREM BRI TRIEREWTAR +579

RO UZ e R 2 1) FRD 2 Ay FTAR o) 5 1) 122, 4 B
Talin ROD J 36 [1) 44 8 iE o2 [ 34) P AU S 11 3%
FEDHERE, AEABIN IR T o A I 0 T RedS
AT BR A X IZE), IXAE 3 4% U 743 Talin
ROD X 5k AT &R I e R R TG R 5. SAXS
45 RN 7R RO-10 7 W A1 R 1290, HLFRAT
FE R R TSR B IR1(Z) 15000157y, R10-11 £E%
WIS 1240, SIRAT AL HI(Z) 1200)%E
AW, MEERYE SAXS 45 B3, 520
5 GE R = AR TP ) R9-10. R10-11 32 #1451
147°81137°, SiRgiiAHEL, X—45 5 R9-10
(R R FEA WA H EE R10-11 B8R, =R [H] (45
S ULEH Talin ROD &5 K431 #4350 73 AR AN [F] B 455 1 ]
DI Ik 232 P P 3 B R AN [R) (P AR R R 1), 53850
A R R ZORES, BEMSEBL Talin 5 41
il / T I AR R .

Fig. 3 Modeling of the F3-Rod binding mechanism
(a) Superposition of the structures of R7-8 (salmon), R9-10 (green),
R10-11 (cyan) and R11-12 (pink). (b) Superposition of the structures of
F2F3/R4 complex (yellow), R9-10 (green), R10-11 (cyan) and R11-12

(pink). R9-12 adopts an extended conformation which allows F3 binding
to R9. (¢) Superposition of all the above structures in (a) and (b). R8
occupies the position for F3 binding and might play a role in the

regulation of Talin auto-inhibition.

2.3 R8MIEF3I 5 RIWLEE

YT RS R RO R10. R11 Z AR5
WHORE KBS WAV &, FATH RO-10.
R10-11 (1) b 1R 458 5 7 41 B A7 8 5 X B R7-8
(pdb code: 2X0C). R11-12 454 (pdb code: 3DYJ)
FASE—H, 83T 5 Talin @ 306 B AH 1
ROD R7-12 [P 45 B R8 &L —(1) 4-
IRER, (HIFREAE RT BHES, M2l T R7 I3
ER o3 Fl ad Z A1) loop X, 7 RS 43k W5 BT
loop B T KR PAT B M5, R4 RT
R8 Z [ loop 34 LAAMNE&A FLABAR AR, 1
KB BN T EBX R, 4
R7 5 R8 X [a] 5[] f¥) w] A2 P 52 30 1 — 5 B B 1 PR
HIOD. AE RI1-12 [RRURBE R Ak g ke, AN I8
JERMAE RO-10 —FE S KR e #:, HAEM
ANBETRE A AR AR A H I T 41 45 (kink), 43 R11 1
R12 Z[AJER T — @M, 5V 7R It
A5 RO-10 AN, AR IR R IE 128K M A
7E Ny C a2 AR, SER1L A RI2 A FK
WENER . EE SRR R7-12 B, P
TS 0 (K W E R 45 R (R10. R11)AE 0545 I My
Hro Ut B A R A (R AR T BN R T R IR R 52
FEAWAT B 5. R7-12 (RS Ky S0 A Ay
RS, RT 1 5- BE Ol — B RE X 5
RO J FiAth 5- BT ok g AR . MEHSIK
AR, T RS [ 4- BEIE AR ) T AN R R 2 A
JUF 2R 32). XA 5T A SAXS
i RARTT: R7 5 RO 1@ % loop AHI%E, 1) RS fifi H
AL E 5T R7 AR Z R FEFE X, 143 R7-9 Jv
BHER PRI “ =27 qRZ54. ¥ F2F3/R9
(KA S KRN 5 RO-12 B 2 5 (A R,
RO-12 ZEAH [ K Al 77 17 55 F2F3 11l i Aol 1 1
ANEsX] F3 2 R JE s 4 B, BRI R10-12 (1)
FFAEANEI F3 5 RO (454K 3b)s 1M F2F3/R9
5 R7-12 45T E & G A, K
(1) R8 FTAb A7 BAR IF T AE T RO 5 F3 AHEAEH
(7 55, S TE] EBHAS T A EPRA B (A 3e).
X — &b R R A, 5 0% fis e BHLJZE AT SE 56 1 &85 TR AR 75
A RSP RISAIAL Y F2F3 8185 R9-10 454, LA
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Fig. 4 Validation of the F3-Rod binding mechanism
(a) Analysis of the interactions between Talin F2F3 and R9-10 by gel filtration. (b) SDS-PAGE of the same elution fractions of each gel filtration run
shown in (a) indicates that F2F3 and R9-10 were co-eluted as complexes. (¢) Analysis of the interactions between Talin F2F3 and R7-9. (d) SDS-PAGE

of the same elution fractions of each gel filtration run shown in (c) indicates that F2F3 and R7-9 failed to form complexes.
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Structural Study on Two Tandem Helix Bundles of The ROD Domain
of Talin, an Integrin Activator

LIN Lin"?, SONG Xian-Qiang", YE Sheng"”, ZHANG Rong-Guang"”
(" National Laboratory of Biomacromolecules, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China;
? University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Talin, as the activator of integrin and the adaptor between the cytoskeleton and integrin, plays a key
role in a series of processes such as cell adhesion and migration. The activation of integrin involves F3 subdomain
of Talin-FERM domain binding the cytoplasmic tail of integrin B-subunit. Talin has two states: auto-inhibited and
activated. We previously reported the auto-inhibition complex structure of Talin F2F3/R9, in which the integrin
binding site F3 interacts with R9(1654~ 1822 a.a.) of Talin-ROD, such that integrin cannot be activated. However,
besides F3 and R9, it remains unclear what structural or functional roles the other domains of the 270 ku Talin play
in the regulation of its activation. Here we solved the crystal structures of Talin R9-R10 (1654~ 1973 a.a.) and
R10-R11 (1815~2140 a.a.), respectively. R9, R10 and R11 are all 5-helix bundles. R9 and R10 is joined
together by a long «-helix instead of a flexible loop, and the two bundles are located at the opposite sides of the
long helix with an angle of about 150°. The linker between R10 and R11 is stabilized by neighboring hydrogen
bonds, forming an angle of about 120° between the two bundles. These angles observed in our crystal structures
are consistent with the previously reported SAXS and EM results. After superimposition of R9-10, R10-11 with
previously reported structures of R7-8 and R11-12, a model of R7-12 was acquired, which adopts an elongated
linear conformation, except that RS protrudes from the ROD. According to this model, R10-12 does not intrude
the interaction between F3 and R9, whereas R8 not only masks the F3 binding site of R9, but also might
electrostatically hinders F2F3 approaching »ia its unique positively charged surface. This hypothesis was further
verified by the results of size exclusion chromatography. Our work provides a new structural basis for studying
the mechanism of Talin auto-inhibition.
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